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EP072341BB1 

Description 

BACKGROUND OF THE INVENTION 
1 Raid aftha Invention 

The presort ewtonilaleB to an appar^ 

kser&r. pertains ts as apparatus ter efesfng body Md tor teslnp, 

9 nPKcriptiono<theArt 

The prta art has long been seel*«pio«^ 
ulaily aaeadeal daBBnfan has been spertontwd^ 

H»*ely.btoodc* J «6eando^ 
mente are paneraly made by wiMr«iinQ a blood sample and measuino tw dewed anaiytB wihm the Mood or 
ptesma-HciodeaiTpleecanberfm^ 
oTotodetoteiisedtopro^aiiynaasaa^ 
technic^muetbelc«»ene^topa« 
ato hwe a suRdenl diamelef to alo. »^ o« 

Mnknal daneter to meet these criteria is generally 20 WW^^^^^^^S?^ 1 ^ 

hasse^lWWonB.irekiQlt^ 

tne vasc^ oai^ rea^ ^ the nee* puncture, sam^ 

teertemBlyoWin*tapaBeri6top ^ ^ 

Theob^ common tedirtquetecoDecftiB 
Muting the small, undertyng btood vessels, to procto a localized Heeci*^ 
oiwcuniTgdewce is reared The btax5oi the 

tainer. The ft*e*> is the meet tequeriy used ate to collect btaJhthte method A» to the lanjewn^ 

btaxl vessels located in the region.^ 

ftOTse^ma^dfeaoventege^ 

repeated s«Bta to a area-l^ te a map^ 

nerve e«inBS.A]6tt^r6afti*edb^ 

frequency basis. 

Because the prta art technics are p^ 
F« alabete, tte tato to measure biort 
technics whMiwc^resuH inland* 

/Werr|*hB»l)eenii«tetodei^0 
bmlartedcJuocaoserscrevio^ 
ing-Devek^nertdapenrar^ 
toc^^ehorMem implantable sensefs (uptoM^ 
sensors are based on measuring various pn*u**omchemicBreBdi«b 
sensoraiidfiec^anBJyta InvlaiW 
ure the amount of glucose, as deserted in US. Patent No. 5,108.819. 
intencMtorinserlonthrc^theea 
a^soibed to ctirc* seiw in^ is to 
connectiCfltoaineBsureniertl wi r u m 

ManalanledsenBMB are laced wilhss^ 
ported htoag1ucc«se««pm 
arcuidlMbM^ diallers the 
nataadei B iih«iiwJiMiismii^aJBOhBwaclrect>^ 
chenicateacfansrecMredbychemteHiasrt 
fatB^bqgyraeciorginch*^ 

hnnlanted sansore rec^ certata Ae^^ 
ranting medium. These chenieareactoisBretto 


normal cceraions. Thereto*, re sensors can quMJy be depleted d t» ^JV*?.? 
c^s»edcherricalreacSoflB.Seco«lyi 
pw««te <«8n Yxiisorr' trie sensor • 
implanted sensore are iiotpreelicaL finals 
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By tyi!Jtte^ tho body fiiaJ OTT&rratg tha jftxotrea or c3tsr esraryts and ma&iitB to rrossursTftsrt outsato to 
body, those atersrontaisil amso/ bss^pjob&rnsiasnba avoided. Spstiffi&Dy, tfisra is no ccrtosm g&out tha dteonlc 
fears respcnss to faa foreigi ssroor maieTial or fine fimifcd cpsrciiioftd Efe c3 frta sanscr dua to Gts canEmgzsn o? 

re3CtoqjOTfeWfh0pJ0l£uCto 

s tnvtesctfthori&asect^aflt^foue!^ 

cosa msmCTsrtsrti tedm^ues. An ©ej?^® off su^i is ^tesn In US. Retort to Srifeger. Sefttegsr taschss 

artCn«rWE^n6BrM©Cdr^ 

cosa l&e& Tha Schtegsr pstert reccgrazes that cartein mmSengte of Ggfa in the itm-inlrarcd ^sc&irm are 
absofosd by gtucosa. ftflcdi&tal Cght is c&scted a&ain& a tors (shosn as on esrtoba). Tha Egtt & s^tsr p«d 
10 through fta Sssua cr impinged on as&n ©ir&oa. Tha flghi is ^*sc3raDy rronOied tn re^nmsa tothe amourti c3 an&Syta 
(CQTeatan^p&£lucose)inthQKttCdartdtf 

retetocellhsc^baamfepBe^thro^ The intensity off faebesirtspas^ngthTO^ 

lata caD end the ref&enoaGsS] ana com^^ ssmpta Otemm-orressitfa 

blood tfucosa msfficds are stem in US. Men3 4,805,^, 4,655^25, 4,014321 end 8,953,580. 
is Grca <tata£* o? prior Eft ncTHn^asva sy&sms is tat by passmg the infrared Egjti through a ccmpJaa mstfium 
(arches E^esyta!&3)vs7yconr$aH 
aftenpttopTOf^reSa&eotS^^ 

c3 the fiisfifeurir^ dories feju pLr&£&a ptecsmsm on a patisnfc finger or rtsar an csrk&e) to rnlrumka rnsaRtrernsnt 
error. Sudh deuces may eiso ba dffitojlt to cafibrata To date, foa prim art has not dsseJopsd commsrdsDy emWa 
so rton-frwsssys nts£ho& cjJtch pTOv^tCaecoiJEtsdata. 
tnaddta totheforep^ 

uremsnl For example, US. Patera 5.179,951 to Kmrfscn dated January 19, 1999 teaches an tm&m blood glucoss 
messuremsriic&Bremha^ 
Raters! 5,079,421 teaches eich a systsm. 
s U&flBtera$ t i48 l <KMteacii^ 
n^tecfcroqi^tocfeisr^^ 

As indtcsflted in Sha sfittamantatsd cowunonly assigned patent tha testing OTtfe!en$h irtdutfss a glucose sendtfco 
mfa!sn^of€^$ratofitatf4,QDOc^ 
1,(K0nstf8mmtos. 
- 59 fHsancb^tftrta^eBantnvmtotopr^ 
ujingflu^aD^ttori&mfi^^j^a 

StfWARY QF THE liWENTTPM 

35 Accord to a preyed otitaEms^ 

imngccfi^&OT&bi a sample <rfb^ 

eubjefifesiOTuptmtheur^cJtta 

t^ed for d^rsd constants as gluGJEa OB7t02n£r£$Qn. 
A to^ fluid is dra^ ^ dsm^ 
40 into and m>tGiroi# the dermal ^f^.L^ 

conduit Tha amount eft eb^rpSon otdteate tho amount c3 oonsfiton3 in tho drc&ffi etMjilo. Atterr^tva esnbodintsnts 

c^ ths pr^^it iT^STi^on inc^ird^ (fr&ning a &&rnp!3 c/l ftufd £nd <£z^t^ting ^13 ^unpte on, Efifttn or bs^Gsn a mem- 

brane(B)(CT$uteir^s).7teE£^^ 

& Th8|merdaci?sntofnctfidesm£^^ 

svb and non-inuasvo tsf^uuijuss, 9^ ^sssr^ tr&anSoi nsy nuud &ccufatsly bs referred to as a rroin?t2% invaova 
tst^m^ua. 

7Tt3 flicd is c£jecti frcm to (total lay®" the &sn Tha dlsrmal teysr oJ tfta sto smaOer n^v^ compared to 
tha subcUlsnccus l^sr <rf @ca abin. Acooidin^ tha pain sssccss&sd c5Jh prior art ircyssivo tscnnl^u^ is &i5jstan5^I3y 
so avoided resUofng in incr^scd prc^bO^y erf a ss^ert^s compSlanod v^i pnsssribsd t^n^. Also, tha to^l body area 
farnoh^asi^arnffibatatosrtrt 

cu^irtaous teysr rs&ift in m!n!/n&] or no tfood b^s and b!ood va^c^ rupture by resson o? tiia tiesftnu. Th^a and o3hsr 
S5 BRIEF DESCRIPTIOW OF THE DRAWIS^ 

% 2 & a ds2s^ eesSor^ ms^ ctf a porto erf a prs^^ 
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in a layer of skin; 

R&3isadet^$ectional^ ^ 
Rg.4isasteela^wewolaportion0f1te 

maticaSy); 

Rg.5tsatrort election view of the 

F^SAisatcpptov^ofadetecfcnapparaiJt; 

Rg. 6 is an enlarged side sectional view of foe apparatus olRg. 2; 

7 ^ a jjgjaSsS sectional view of an &m^wba£Mst 
ofstin; 

1^ 8 is alrort sertonri view of theaww^ 
to he apparatus; 

Rg. 9 is a prospective view of the apparatus shown in Rg. 7; 

Rg. 10 fe a farther alternative en*od^ _ 

Rg. 11 is a parcpectte view da sampler aooor^ 

ewer shown in Ihe open position; 

Rg.12isatopplanviewofthesampleroiFig.il; 

Rg.13isabottornplanviewof1hes8rTplerc4R^ 11; 

Rg. Hisareer elevation view of the sampler <*Rg.ll; 

15 is a side etevafion of thesannplerofRg.il; 
Fg. 16 is a perspective view of a silfurtieralem 
tion; 

Fig, 17 is atop plan view of the sampier of Fig. 16; 

Rg. !8isabottomplanv1ewofthesarnplerof Rg. 16; 

Rg. 19 is a side elevation view of the sampler of Rg.16; 

Rg. 20 Is a view taken along Ones 2O-20 of Rg. 19; 

Rg. 21 fe^ elevation view ol a needto for use in to 16; 

Rg.22isttieviewofRg.21 rotated 90*, 

Rg.23fean«D(plttiedperspecSveview^ 16; 

Rg. 24 is a side elevation view of a yet farther entodfenentofthepresertirwer^ 

Rg. 25 is a top plan view of the samplerqf Rg. 24; and 

Ftgs.2^31 lustrate a spftslecwe penelration member. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

A. Fluid Sampfing Generally 

Referring now to Fig. 1. an apparatus 10 s 
VVhitetheitetrated appicafim 
to a wide variety of body constituents tart in body ftid. 

InRg. 1,the^)paratus10aooordingtott»preBerti 
ilustration. TheapparalLSlOislDrcolecingasaT^otffUd ^ 

The wmtus 10 Mudes a penetrato 
tijbe,viNch fc open at both eflds and 
skm 20 ircfcries three (fctind 

the subcutaneous layer 28l Commonly, the epidentfe isfllXHit 100 rrtcrorBtticK the dermis 24 i6 about 2,000^,000 
microns ftdc 

The colection apparatus 10 is designed and dtoiensioned tor insert 
penetration into f» sJbatoeoiB layer 28, 
ircluding colagen ftoers. ft is<urer^ 
lagenfberearri cells. This 

representative of the constituents a>nw*rafionm other bodtyflute 

tested to aocutatery measure the tefeldoorstauer^ 

Write it is believed tow blood (L&, lew or no red cells) Werstitial ftid is preterm 

trrourththepresertinvertta. However,1oreei»dilustrat^ 

Aa»^ toftepresert 'reeri^ 
sample of interstitial fluid for oteec^ testing ofaleidote 

sfitiai fluid with minima) pain, a caplary tube 12 wih inside dfemeter of 114 microns and outside (fiameter of 140 
rrtcrore is presently preferred. htheprelOT 


gfcoosabitofocd. 

The ceysSary fete 12 is inserted to a pc^^ 
thndpoito24adto<iBri^te^^toens^ 

<&Eposad in ffis postoi trtfle intajaSfial fluid located atigacenttotoc^ end 14d 

5 tu&3l2ertdre&ir^d^ 

Discussed more ^t^re^iaci to to eirt^^ 11-2, to coflscSEd ^TYqris a? tniersti&aJ fhffl may 

TO ba<J5p0^t8dcn8fn6J?fo8nafar8UfcB8J|U6n2lRte 

ing. 

For IR fasSng oJ a ssmfia in tubs 12, to cspfltery tubs 12 indudss at leag a section of to tub® 12 ttt is 
aefested to pass cei&in predatenrtinad light tsawetengto (ag. • rcsweSsngto t^uch are ebsortafflo by ccnsffluenfe 
is t5ft^aretobafitsasitJBtO.TWsoIto^ 

tonssd tax pipstEircs cj tJran^sjring tfre fhnS in ©ny msnnor. ForpurpcsssoftftBEpjitolEonander^ 
to term is intent^ 

Ortoa to internal fluid is retained in to capj&ry tuba 12, a tesSng light wW^i inches tw8len$hs Etombable 
by to ccnsS&uartf to batesWte general 
ao inters^ fticd. By ntBsaffi^ 
intersStial fluid may bo cateifated 

tocneefrtbctEmsnl toenira 

^C7Tto6d6?lSJigy£^1(^COTE^^ 

parfiaBytransparer#toat&fir^ 
s fsrre^ii^baepprec^tf 

ttai & diraG&d ftirough to C£j3£ry tuba to ntsastf7e to tard of gfuccsa in to stanza) flukj. 

C. Defiled DSsctaason 01 Efffamfmgrrt Ppt Testo Samote to Tufa 

20 RefefrfagtoRgs.2£nd3,apre3arredem^ 

Opjnac&Eted tot crttita to cratoSmsnt Ua^ a s&uc&jb tor inserting to eatery tute 12 to a prettetermted 
dsjj^i tatttin {ha dsrmsJ teysr 24 d to £sn 20 end dtomg imsrstitet fluid into to cspotery tubs 12. numarcus ctor 
devices ccuM b© offectfeefy uSfecd in ecccHfenco raiftlfcs prirapsfe cJ to present invsrtron to Eoccmpfi^i to cams 
re&fis. 

^ As ^to^n in Rp. 2 and 3. to ccteiion appara&s 1 0' includes a csgtiBary tuba 12 end a toiler nestfa 42. Trta 
cs£^ tuba 12 is securely re^^ 
a$jecartttoireertof!p44tftonae^4& 

aJTtcsii psncfrsfton of to jSrin. In the preEsrred smbtufinrtaAj, to naasSa 42 is ejected wiSi a steJI diarnatar (30 
g&uga) to minimae or efiminsSB tha ps3n of tr&crtion. 
<o Tha nesfla 42 includes c#njs^ 
totatesfing fight n^batfrectedfifc^^ 
tfflfifn to needle 42. ft is noted tot wh3e to preferred embodimsnlps^ 
sii8filfMdt^tocapflterytubal2r8^ 

tha rtssdls 42 after coS&ction of the int&r&Jifia] ftuid for teeing of to int&rsSiii&l fluid consliEusnts. 
45 Tftacoflacfonejpar^lO'inc^s^^ 

d to f^dla 42. Tha ^oer fT^rto 60 has a geneia&y 

45 d to nasdla 42 sacured to a imtn^ plato 4d 

outer tierr^ritortsadle 42 autfttottor^ 

48fc^^to©is^to8pacerm83rtor60.^^ 
so priata structure (g^ an annufcr groove eased to rec^va a peripheral et£$a of ptefte 46) ps&f&nad on to inner Dal) 64 

c5 to spac er ntsifibar 60 to eecureSy ESacti to mmmtmg pteto 48 to to Qjacer msmbar 8). Tta 44 of to nes^a 

asss7r%am2to<^eRdl4olto^i^titoas^ erf to 

3&c& mannbar GO. 

In opsis^ to Qfficar imnftbsr 60 @ p^oad a^ 

6 irfotos^ Assha^inRg.2,t^ togncsrm 
nasdle 42 etfeni& into on 1423^ pmtto 24a d 

to naadla 42 is btsertsd aush tot to afSscSh^ d^ 

emfly, to deimaS faj^sj c? to den s 2-3 nim dssp end tos to ins^tcon of to capfllary tuba to a 6gq®\ cJ 0.7 mm 
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places the caplary in the iwertNriporf^ h 
tov^tocapiarytubel2rspc6ilonedtoob^ 

be inserted further into the dermal layer 34, to potenW for to capitarytobe enteric 
skin kcreases. The subcutanecxs layer 28 of the sto 
s nervesand.ascurrertllybei^byapplic^ 
presert invention pre^^ 
exteidingthrou#toderiris24to 

obtak^alwbloodsariptedirrt^^ _ 

In accordance vwth the presert invert 
io fyd located acfacem to the d^ end 14 d the capiat 
therein. Thfe may be achieved ttwuflh various methods, 
ing the skin 20 surround to ^pvatus 10 m^al be 
capiarytUbe 12. 

Avacuumgenemfinamech^TO 
« ShoiW best In 2, the vacuum mechanism 70^ 
craitter m The outer irt 72 is secured tothe in^ 
aflycfisposedaflarcatteoi^ 

extend into the tawr charter 76 d the housing 74, A seel Wis provided beNeen to rwedto 42 and 
Thevacuumine<*»ism70inc^ 
20 ani^andtovwposlioaVvhen^ 

needle assentry 40 is inserted into to derr^ 

is then puled lyvfirtwim the housfo^ 

mectonism 70. As to housing 74 is raised 

topre66ureac|acenttotopn«inrtf endl^^ 
2s anaddifior^famtoiigeMereffelfkidintotopes 
The spaoer member 60 is also designed to ifiprow 

to cortboMng to depm d penekatk^ 

spacer member 60 <»ripressestoskin 20 anml to 

fUd located in to dermal layer 24 No to capl^ 
so intapa&saQeway18ofteG9^tite12^ 

mine the concentration of tocoreiuerlAnypresswrecrw^ 

uum is not used to retain the fluid in Ube 12 and is optiorri to enhance station. 
Vhriousrnethodsdapectrophc^ 

sample has been retained in to apiary titolZ These measurern^ 
35 sityindudkiga«Hve!engfc 

dtointer^fluilAlBCiarerterenoewa ^ 

irter^rf totes** being specWyn^ 

lion of to constituert cm then be calculated *wi be appreciated to 

centrafion of to consftuent are Osdosed herein, various otor metwfc may be ufifaed which incorporate Sort 
40 analysis to calculate to uji ua fc ai w 

F^4,5and5Aschen«fcaiyiislratetot^^ 

d inteisBt^ fkid into to caplary ttte 

rerrovad. An infrared radMto 

hte 12. As Mcatad, to needte 42 he operi^ 
45 thecapiftaryfcte12. 

Rters 94, 95 m osntmd on a vtoel « pla^ 

95 fitter out energy at undesirable wvelengtosu* fiat crty energy a^ 

afc^towtertotube 12. For eatttv^e, titer 94 passes 

ber)rt titer 95 passes a reference v^engthfc^ 
so vtod 96 iihkA revolves about axteX-X to allw 

fier 94 vtf preferably pass i# at al^^ 

Bj#at960wverwrrterstoaccoirtforsNte^ 

that are not attributahie to glucose. 

The infrared source 92 also generates heat v*ri^ 
55 aresifttoconsfituentedtointersiial^ 

ThefiteredWraredrad^ 

measure^ passes «rcu# to IRtrareparertc^^ 

ii*ared rad^ source m M detectors 97, 98. One deto^ 
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through to fitter tffceel 83. The other ctetotcr 97 opposes oral is pcsSSortsd to rceeke intaed fttMon oftxh is 

passsdtaaightocspDaty 

98tromreos5^rc^cnrch^Gsp3^^ 

htoed inSafiion <&et^ 

5 sbsmpSon along to le?®h cJ to C2p2&ry tube can be measured. Ihe dstecsors 97, 98 mrea along to direction of 
Errccy AlnRg.4. AfterratiresJy, dstetfors 97. 93 ray be ted end to tuba 12 turn? ne&Od 42 msy be ai&Dy mowed. 
FWy, <£stectore 97,98 end tuba 12 tmy remain rd&to)y fbsd es long as toresfduadspogtfcn tube 12 is unKcrm or 

Thedeiectore97,98crep7eferd)ty£^^ 
io ^dtoemounloJintaedracfisto 
1W compares to recdvaJrEriSstoesm^ 

9S Es bi pteee end the i&tiafim rested at a second psricdri time ohsn test ffite 
ererat^. Thesign^reosh^fytosmmd^^ 

are then raScsd by eadti After to produce a ^n^te rrurrLbar t^hich is prc^ioriiirra] to thd ooncsntretion o7 ^tuccsa in Sts 
15 irtesSM fan* ssrpia If retpcred, to b6e 12 cen be measured prior to cbiain^ ^e ample in the ^nie rranner 
dssgfoedrirem This empty tube nm^em^ 
to tuba ftt^beeppreefctedthattodetetfemandetec^^ 
fai per ee end may be such & Gist &azm and described in US. PatertSJ 15^133. 
ByaaycfeB®m#sttet 

ABgyo Energy dstofc^ by detector 97^ 

R^g7= Energy detet^ by detector 97 to re&^^ 

A%g«Enejgy detected by detector 88 to rater ^ 

REFgs = Energy detected by dstector & o3h toffltsrS5 bsfcsssn 6mrrco 92 and detetfer 98; 
25 RsfiOiKT ° (A%/RH r s7 } TK7 /{A^REFea)Ti8T 

Where TEST bt£c&tes measurement tatothrou^ 

tfthera ^STAfrP tmtoftes m^&jremsnSs tetai tomgji an emjtfy tube 12. 

^ - •'- so Wl&toaboratJsMon* Rs8oTEsrfefo*H^P^^ 

jfia The rolEttoi b&sesn the ibC&test end the concentration can be empirU 

dcii»iit10O.V^todr^1C0rECs5^ 

totomamorytodeJsin^toGoncenarata 

tuba 12 cannot be controlled, to rz&o c3 ffeia>TEST' R sti 0 3mHT sen. etana&rety, be uesd to compare to to empirkal 
35 <fefe& to dsfej mln3 btsod gfuoo &e concenfrBtion. 
focjdertoGVEparatetoE^framto 
8tery b&e 12 with the cn&srsd source 98. The drying mmuremenapjctfdes numerous adu&nt&ge&L Optical msaair©" 
m^a&rra<pi3n0a^ER2^ 
Equidf^totube12raTO^ato 

6 to accural admeasurement is irta^ 
(toreiEn^#uoose)tonlRebsc^ 

the path Csngth mus3 be measured accuracy or an &ppsr@Bt path length aocurateSy (Sstentunsd. 

totoe^adtymstodtsiffisaBspfeiieji&etof^ 
tube 12. Snoe to espOery tube 12 <fems2er is pre*£st6mfttsd (aiihin rnanufecaurirtg toterances), to vcftnne of to 
45 tz^hdrezn ftufd csn to msasunsd bs^ona drivmg off to fluid crifr heat ton source 92. Vfttsn to ©mount of &rnm 
tf^bto 12 is determined ftrou^ 

the concentration csn bo etofeted £rtce to volume c3 to fludfme been pr&inaa&ffed. 

In to essnt a tset msssunsmsfil tecJmitjue is desired (Lfix, measuring to glucose Is^sS of to fluid rathotf first 

©£pt*Eiingtof^fr<nntotobat2), to 
so As discussed preftmi^. a vari^ 

7-9. an eJtSTTtathfe embedment c3 the pjessnS m^enticn s shorn This aftefrssSva aCsc&m apparati© 10" scmOarty 

inchdes a h^to needle 42* and a hoto 

42*. Ihe needle ^ im£ud^ a foittoee 

topsrtsW^cftones^AsehoraimRg.7,^ 
« Wre^apindtoaiJ^oftos^S)\^thBpt»t^ 

to u^)& ^ porto of to demol 2^ d to ^ end to capiarv 

into topas^stray iffoftotube ^tocoQectto^i^^ 
tor ise ^ this CG2ecto fipparaBiffi to as&& to ^ 
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Thepraanriefdofthen^ 
ing«»collecto«wBh« ICTtanthe 
includes dfemelrir^ 
tialflukJ has been <tfededwirto 
a tesfing ^ source (preTeraUy trafs^^ 
apertures 4ff to determine toe concentration of a consfojent in tie We^ 

fca wet technique, foe iquHvttin toe tube 17isnrtewporaled. hGtead, infrared racoon 

contdled and tawwa toe actual peft 

6*i<ftcorrMed,tepa»len# 

patolengft.ftiswelwihtotwslfflofthea^^ 

afionarritoaccourrt forebear^ 

Fig. 10 shows a sil farther entofimert 
merte In cornmon to Rg. 8 are rurtoe^ 
between flanges 100" JOT. VWfotwi 
nuid wtthn tobe ir wt«e the apparate 

TrwfdregotoQdescripion iite^ 
disadvantage of the r^ art Whft 
i^e of WerstBal fluid totoedern*^ 
olameter to rrln^e therjato oftte 
a large conoer<raJon of Mood vessels a^ 
increases the pato of the needte or lansetpenet^^ 
ftisooyecttoqtotefsgiaifluidfn^ 
nwiirralrjantotheuserW^ 

a more accurate raring of the glucose crjncertrationofbod^flufe 
cose in interstitial fluid rafter tan through tissue art whotett^ 
ton, but is in a rrwre easily tested lon^ 
IR*jcosetesfingaiKlpoe8tory to rwj^ 
testsrol and protein). 

D htafriitial FtuiH Ranriinfl And Alternate Tesfino Techmies 

7hetoregoingfJ6CU6sion of preferred errtrjdtowte^ 
and pesstog hfrared Orjht trough a volurw of t» alerted fW^ 
Wood rjbro levels. Hrjwew, tte 

of different ernbodiments tor measurement of htoodgluorj6e or other flidcrjnsto^ 

With retorencetoRgs. 11-14. an aternafveentoodtoiert is shown tow 
200 tochjdes a base aid a orjver 2W 
is a ring having an extension 208. The extertsk*20*crjoperateswlh 

hinge potnt SOS, n**.* 

Anlnteriorsurfeoedftecover204isprov^ 
"The base 202 has a flat upper surface 212. In Figs. 11-14, the cower 204 is stow rjvoW^ 
aw 204 may be pivoted about rwv 

tng the upper surface 212 of base 202. 

Secured to the base 202 and grtendfomdafr 
lower surface 206 d toe base 202. The rieedteten^ 
baso 202 and eaposed through t» surface 

With toe constoicSon thus descrtoed. the cover 204 rrwy be placrt 
abutting surface 212. Accordtogr* the mentrro 210 is also opposing tte 
urged against a pa^entt sMn such toat toe roedto ^ 
through the rteedte 214 resuttrtgtoasD^ 
sample of interstitial fluid is o)tecledonthBmen*rane2ia 

VVHh trie men*raiie 210 co^ 
erts. The testtog d toeeanpte WersW 
t earnple, toe cover 204 nny be pivoted to toe o^ 
apr^ as a apot on the nwntrane 210. Wrar^ 
brane210wlhafa6orp6onofttefRwav^^ 

C06e) are present Atomafivery; toe sample can be etedro-charricaly tested Electrochemical testing of blood gfacose 
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ts<to^rrrirogtursc3nsoresu& 

toVhfoEwih^onOfAfiffinfe^^ Moaffi- 
gratfil fiL Dfrfrgtaoma f1gag)papBBafr23D. Oater ^ei^iffifartesfirtg fated! fi^tfmamerfigttifi^fdin an nrtirifl 

5 As an aaaonfl attentat 

rt^bearraj&fe^cJpapereraJc^^ The 

dtanj^cdoriittEcatesreia^ 

i833issii»o?RNte^^ 

lected fluid Into /^rnstod. to cd^^ 
fo tinndsvios. An IRbsarosdiregsdtrTto to 

at Qiscrftc r» lertfjto iratafing the emcunJ by artit$i tfssired consEtete (such €$ glucose) ere present Otor 

patents! techniques Cot an&Syte rrtesoirernsrft include luJTtirtssGSrtCQ, imnuinitogiKl, racfiosstap^ and ctors. 

In {he emta&nsrtf cJ Rp. 11-15, to irtesStal fluid is afiscted mi to membrane 210. In a preferred embtaS- 

ntsrrttomem5i7arte210fear^^ 
is brane #tci£d hst?e a high eurfec© am to prcrratfe rqrd (frying. An a aawj iia of a rrOTtbrane is a .2 micron pore 

size of ftytgRa Nyteflo is a reg&sred tr&Jsmarftfa'arQ^ 

PreSerabfy arch materials are IR tren^srent al to eksorpScn ttStfeJertgth of the constituent being msesured. O&tsr 
examples erf membranes are polyefoyterta, ptriyrcytenSrile (RAW), potyfstyrena-fixryCn^MIs) (SAN) arid pofyarrtides 
(nyton). Whits to foregoing are high IR fransitimra, toss IR transrngsitfe materiafe may be suiteMa. These tncSude 
20 potysuSorta poSyetorsuS&rte (PES). c&utetCGt pot^viny&dsnefluanda) (PVOF), poWeiB^iens terejtftihalateJfPET) 
and pofycarbora&e. The membrane msterid can be tamed in a variety of aetefte wg^s inc£m£ng taowsn. ramwoven, 
defied and as a pap&. 

Ths needle 214 is preforaSty as 
<rf&otf28to32ga;ge(i&^rrd^^ 

6 ipatsdpnMerrcd size ol about a gaur^ 

avafe&le needles. WestCe 214 cnQ be &zed to penetrate to to denro& As previous^ 

to needle 214 aitfsetecto<rf& length to peri^^ 

raift rtarvss or psneSra&on d ttood vessels. 
Thefippan^dtopresemirNer^ 
so 8ftdrentK&t£aod.V^ttfse^^ 

tatorrcmrra^CD'Ea^ 

Aprefeji^emkmSmsntdto 

absolution ash ©at to ammott erf fluid coSec&on per volume of to merr&m^ 

on to m^nbrssrte 210 attsrr^ to bta^^ 
» p& in rnost Distances <Jue to to sm^am^ 

in©imen3cortifittons.&ties^ 

drytomem&an3210.RsiTu^ Fciemrh 
p^inap^eni^ ttotSte^Anary^ 

aL, SPE, Volume 1575, 8ft brtemaSionej Conference on Fourier Transform §pseircsccpjf (1891). psgss 501 -502, to 
tf> greater *den£feb%<tf to IRsignsi^ 
suoose&ndnater. 

The Qsssng d to needle 214 from to crate off to base 2<Kbymsans^to<a^218is^topui?K^afpr^ 
vaSng to aznlaoe 203 Co form an arntuto 
torstrt^fb^ to to needle tf^ 
<s Figs. 1&-23 rims? a still toGtsr entafimsffi of to present irwenta and ifrg&ate a sampler 200*. Samp!er 200* 
irtctuto abase 202' h&trir^ 
215\Tft8p&e215 > re&t^n en upper chanter 

ment relative to to base 202* by means of em afigmrtert pa 217 passing through bo^ 
p5ate215'. 

so A membrane 21ffaicft as to afor^^ 

rtsction or to Dtea to a msmbrane ring 21 9*. The msntone ring 219" and msnttaaro 

p&te ^ to marrtbrane 210/ opposing to rtssiEa214\ 
Themsm3naieifrg21Stascna^ 

itirtgofto^ontontsmtoarra^ 
55 rirtg219Fhssahoie223 , toreo6totoaB^^ 

ring227pcstosdto^aoeto$^ 

225" sutft thai a vacuum source or to lite^ 

fluid up the nes£Je214\ ft be appreciated tot to rtssdte 214*ardmsntb3arts21(Ta&^astoQBC^onto 
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needle 214' from the walls 218* are done far the purposes previously deserted 

With the construction tms descri)ed.ftebofiDm surface W 
rterstrfalflutfisfratti^ 

219" wfth the attached menteane 210' may be removed and tesprttestt 
5 ousty deserted. 

figs. 24^staw a s« farter attar^ 
sanp^ 200" Mudes a base portico 
bese 202*8150 has a flat upper surfed 

axialy through to base 202T with tie neerJe protrudtog below telcwersurto 
10 2ir.Amerrtxai>e21crofNytanoisp 

san^200*atoixkjdesac8ntralypc6«^ 

thumb and forefinger to force to surto 

Interstitial ftuti is passed ftvough trie nee^ 

Figs. 11-14 a tementaarie2W^ 
75 redfgtitthrouohtesajnpteardcfltf 

brane rather than reflected. 

Other examples of sampling apparatus according to preferred en te ft nant s of toe present invention include a 

sheet of metal (e^ a srrd lance ha^ 

pam and blood coledon). A membrane such as tenr^ 
20 rr^ such thai Merest 

te sheet metal into the paiiertt 
metal having as&defmed between opposing 

swn tor pah art Hood avoidar^ 

fluid may be deposited on a merrtrane for IR testing. 
25 These* sleeve penetrafonmerT^ 

400isshcmmintheformoftoUedme^ 

sleeve 400 to define a cutout area 404 into which a merrtrane stich as mentr^ 
tected fluid The folded ow 

reason of protrufng rto 406 to prevert corrplete -ctosu^ 
30 needles 214 such foalteteadbigend-402m^ 

advantages previousry descrtoed WeisfiW fluto is dra^ 

brane (rut shorn but contEune^ 

figs. 29-31 Ghowanerrfcoimertsrrtoto 

the term of a ring and a handte 21 5* . The ring Wudes acuta* certain 
35 extend thfotighte cutout arm 

having spacsfrapartme^ 

brane 210~ The size of te penetration men^ 

ously discussed 

4o Claims 

1. An apparatus to cbtairwig a sanp^ 

apenetraSonmenter{12,214^ 
45 of said member, 

saHmenter (12. 214, 214) sized topene^ 
sanpte of said fydtoflow from said den^ 

2. Anarjparatu6asca*gtoc1a^ 

» tration mernber (214, 214*) for said sainpie to flow from said fluid pathway and be deposited on 6aid merrtrane 
(210,210). 

3. An arjpaialus according to ctam^ 

55 4. An apparatus accorclrig to daim 

constituents deposied on said membrane (210, 210). 

5. An apparatus accorclrig to claim 1 airnprisi^ a base mentor 
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& Aagpgrai^ggcon^tocSdmSC^^ 
s org sid ncstfk (21 G) upon psjisfaE&m cJ csid rtssdia (21^*) m£3 ©id £sa 

7. Aneji3metoeocoa^iDc£^§ft^ 

cJs^rts^o {214*214} tor ifsjm^Sngs^ 210). 

io ©. Anqijai^acafl^toctoSa^^ 

St An «$par^ accord^ to dsimlt^ 

tion composed oJ a msteriel ctech is tan^&rant to a Egftl source including otfrared Egjti tearing a tfSMslsrtgft 

1@l An^m^eeoci^tocSfm^ 
said conduit atcM^ a pn^^ 
&msajred©td(17)dttecQjt^ 

20 

cnsm Rteig&tesg (1 8} ( <ta3 <£a RGssgj&it itntdsataa tefcss&o eri&ng dsr LBnga d&scs G5ak f5cSsn 
ss t^firib^imdc^jsnsr^p^ 

ssn si. (£slB s oi sSxsr nichl dunc^i Kou^^t^chi (24) <2sr 6-teu3 oanos RsiSi&ilsn psrtsSrtsren tssrci. <&@vtit Girts 

so frsgoftsg&sife (214, 214% cfentf-tfisss^Prcfe vcJwS8£sm FHtegSffiteagfBsfisn und eu?<EeBer fcteforan £10, 
glOlGS^sa^sdsjicsrdaitamt 

digcschictocn Bs^ndte23 a/m Tracteton sv^^fkh i& 

rcs2Dfc^(214.214l<23©nPBra3TS^^ 
<9 nffi, und ein gnsgsgsngs s ss ags Eftd3€alitog?sL 

urngstadOTResto*^ 

45 7. AftpsmM netfi Arc^micSi 5, rastafon um^sssnd ana Merrtbrein (210. 21 (fy dis gspn dss enSgsgsngesstei® Erc& 
(Eessr Stok! (214, 214*)amiA$Eaft3iden (28©srPa&aauf<£sscr Lenten plO. 21O}eng80rtfn3tist 

8. ^pars3 rmdi An^mtfi 5. tsorm disss Nsdd (214. 214) so ©uegssiifrft cfeB so sine GrGfis into 28 Gangs 

ss 1@i A$mrtfnacftAn^m^1.K^<£^^ 

tog oi pjcdmalss (17) und &n <S$£tes (14) Erate eafcasi; urcd fc£aal (70) sum £uJfcrarpn ctss Vtefecuro au? 
tees prcrarrafo Ertto (17)<2sr Lsfamg (12), so <&B rtsbsn dtesm <&feisn Ends (14) <to Ufamg (12) bsftrcCrite 


11 


EP 0723 418 B1 

RevendicatkHtt 

1. Append pourobtenir unftchantilondefUde corporal ledftappsreSprftsentant: 

un«6fYKrtd%*ooua™(12. 214. 214) prfcentantun passage IU*|ue(1^a!ifiq^aumoin8une parte* 

f lukfe s'ftcoule sur la longueur dudi6i6nW,rappare«^carad6r^ericeque: 

led* «6ment (12, 214, 214") estcfimenaionn* pour pfetodansn^pasfttnmimcoichederfnique^ 

de to peau cftjn pafenl afin quTui dchanta dUft 

que le long duft passage (18). 

2. Apparel seta tarevendfcafonl.oonryenantu^ 
rra6dudii6temenldlr*oducto 

depose sur ladle montane (210.210). 

3. Appareil salon la revendeaSon 2, dans lequei ladrto mentane (21 0,210) est rfeiefe dans un mattriau micropo- 

reux. 

4. Appareiselon to revendfcaiony dans lequei te^ 

avant Paralyse des conposante d6pos6s sur tadrte mentane (210, 210% 

& Apparel sebn fa rewndfcationl.com^ ^ 214)<fcp06fte 
dansledtt06mertdebese(2Oe.2 

face inftfeure (204) dixit ttmert de base C202.202)etayantuneexlr^appo66ei 

6. Apparel seton ta rorcndfcation 
r^entourarttodteaigule(m)tade 

7. Apparel salon la fevsndfcaion 5, comprenant en outre una roenijans (210,210) dtep066e oontre ladfte eadremilft 
oppose de lafie aiguUe (214, 214) pour <Mpo6er lecR 6chan«on 8ur ladte montane (210. 210). 

& Apparefl selon la revendfcafion 5, dans lequei latfte aigule (214, 21 4) est choiste de mani&e ft ce que sa laie 
soft inflrieure ft 28 jaugs& 

9. Apparefl selon fa revencicafonl, dans lequei le 

une section oonslluto <fw materiau qui be& transparent a una source lumineuse, y compris la lumttre Wrarouge 

ia Afparetf&elonlare/endfcato 

lequei lecft conduit comprend des extend proximate (17) eta 
d6pre66ion ft ladrto ertrimittpr^^ 

axrtmrtt dfetato (14) du oonduft (12), soitaspirft dans ledH passage (lS}duoondutt(12). 
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FIG. 10 
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FIG. 22 
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